Abstract. Narrow-disperse magnetic microspheres were prepared by alkaline coprecipitation of Fe 2+ and Fe 3+ ions within poly (acrylic acid-divinylbenzene) microspheres that were prepared by distillation-precipitation copolymerization. Magnetic microspheres with polyimidazolium that contain imidazolium groups were prepared by graft copolymerization of vinylimidazole and 1-chlorobutane via surface-initiated atom transferradical polymerization (SI-ATRP) from the magnetic microsphere surfaces. The magnetic polyimidazolium microspheres with an initiator group for copper-mediated atom transfer radical polymerization, well defined diblock copolymer brushes consisting of polyimidazolium were obtained by using the initial homopolymer brushes as the macro initiators for the ATRP of the second monomer. Transmission electron microscopy (TEM) displayed that the average particle size was 20 nm in diameter with some nanoaggregation observed. Fourier-transform infrared (FTIR) characterizated the surface modification process of magnetic microspheres (MMPs).
Introduction
In recent years, with the rapid development of nanotechnology, nano-materials, especially magnetic nano-materials, because of their special performance begins aroused great interest in the field of biomedical research. Among of them have been widely studied as they possess intriguing magnetic and catalytic properties, and they can be used in optical devices and chemical reactions as magnetically recyclable catalysts [1] , as well as in bioimaging, targeted drug delivery, and in vivo diagnosis [2] [3] [4] [5] 
。
Magnetic polymer composite micrspheres were the most application [6] [7] [8] . Several different kinds of method have been developed to prepare magnetic polymer composite micrspheres, including emulsion polymerization [9] , miniemulsion polymerization [10] , emulsifier-free emulsion polymerization [11, 12] , suspension polymerization [13] , reverse microemulsion [14] and atom transfer radical polymerization (ATRP) [15] , Few products have good performance. In this work, we have synthesized magnetic polyimidazolium microspheres by SI-ATRP. They could find applications in electronics, optics, optoelectronics, catalysis, sensors and cancer therapy. 
Preparation of BIB-Functionalized Magneticnanoparticles
The reaction was shown in Scheme1. (Compound 1-9 ). Alkaline precipitation of magnetite nanoparticles was performed as described in the literature [16] . The aqueous suspension was washed several times with deionized water and methanol. The fresh particle suspension was stirred with 1.67 mmol (277.2 mg) of BIBA per gram of magnetite for 24 h at room temperature, and the particles were washed extensively with methanol and dried at 65℃ overnight under vacuum for obtaining Fe 3 O 4 @Br nanoparticles. 
Synthesis of Magnetic Polyimidazolium Microspheres

Characterization
The morphology and internal detailed structure were observed by transmission electron microscopy, 
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we can see that the magnetic microsphere particle size of about 20 nm, and relatively uniform particle size (Figure 2a ), but not strictly spherical, from the transmission electron microscope, we can see that the magnetic surface of the microspheres prepared the burden of the polymer layer (Figure 2b ). FTIR spectrum was used to characterize the product in each reaction step. As shown in Figure 3 Figure 3b ), which is attributed to the chemisorption of carboxyl groups [17] . The peak appearing at 1728 cm -1 results from the C=O stretching vibrations, and the absorption at 846 cm -1 and 906 cm -1 represents the graft polymerization of the imidazole monomer on the MNP surfaces (Figure 3c ), both of which indicate that polyimidazolium was successfully grafted from the surface of the MMPs. 
Conclusions
In this work, Narrow-disperse MMPs were prepared by distillation-precipitation copolymerization.
MMPs were prepared by uptake of Fe 2+ and Fe 3+ ions into the poly (acrylic acid-divinylbenzene) microspheres followed by alkaline treating. SI-ATRP initiators were introduced onto the surface of the magnetic microspheres by coupling ethanolamine with the magnetic microspheres followed by treating with 2-bromoisobutyryl bromide. Furthermore, we characterized the subsequent SI-ATRP to produce functional polymer brushes. The magnetic polyimidazolium microspheres prepared via SI-ATRP, combine the advantages of MMPs and advantages of the grafted polymer chains, which are potential useful to the fabrication of MMPs-based medical and biomedical devices.
